MICROBIC VIRULENCE AND HOST SUSCEPTIBILITY IN PARATYPHOID-ENTERITIDIS INFECTION OF WHITE MICE : X. THE RELATIVE SUSCEPTIBILITY OF DIFFERENT STRAINS OF MICE TO PER OS INFECTION WITH THE TYPE II BACILLUS OF MOUSE TYPHOID (BACILLUS PESTIS CAVLÆ). FURTHER STUDIES. by Pritchett, Ida W.
MICROBIC  VIRULENCE  AND  HOST  SUSCEPTIBILITY  IN 
PARATYPHOID-ENTERITIDIS  INFECTION  OF 
WHITE  MICE. 
X.  THE RELATIVE SUSCEPTIBILITY OF DIFFERENT STRAINS OF  MICE 
TO  PER  OS  INFECTION WITH THE  TYPE  II  BACILLUS  OF 
MOUSE  TYPHOID  (BACILLUS  PESTIS  CAVI2E). 
FURTESR  STUDIES. 
BY IDA W. PRITCHETT, Sc.D. 
(From the Laboratories of The Rockefeller Institute for Medical Research.) 
(Received for publication, October 22, 1925.) 
In  a  previous paper  J we have  compared  the relative susceptibility 
of five different strains  of mice to per os inoculation with a  standard 
dose of mouse typhoid bacilli,  Type II  (about 5,000,000  organisms). 
Experiments have been continued through another year with four of 
these strains, two white and two colored, in which the following num- 
bers of each strain  were used. 
Bagg mice (albino)  ...........................................  576 
Lathrop mice (black)  .........................................  631 
Little mice (dilute brown)  ....................................  313 
Rockefeller Institute mice (albino)  .............................  580 
Total  ....................................................  2100 
The histories of these mice,  as far as they are known to us,  have 
already been recorded2 
EXPERIMENTAL. 
As in  the  preceding  year,  monthly  tests  were  run  with  all  these 
strains  of mice,  beg{nning in October,  1924,  so that  the entire  series 
1  Pritchett,  I. W., J. Exp. Med., 1925, xli, 195. 
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of  experiments,  for both  years,  covers  a  period  of  24  consecutive 
months, from October, 1923, to September, 1925 inclusive.  An effort 
was made to have at least 50 mice of each strain for each monthly 
test,  but  in  some  instances  the  number  fell  below  this  standard, 
especially with the Little mice.  The total number of mice, therefore, 
was only 2100, as compared to a total of 2540 mice of these four strains 
in the previous year.  All strains were strictly strain-inbred. 
The routine procedure  in starting one of these monthly tests  was 
as  follows: 
The mice of all strains were brought from  the breeding room and assembled 
on the  day  before inoculation, each mouse in a  separate battery jar partly 
filled with  shavings.  The next morning each mouse received per  os,  with  a 
stomach tube, 0.5 cc. of an 18 hour broth culture of M.T. II,  diluted 1  : 100, this 
dose containing usually about 5,000,000 organisms.  All animals were fed directly 
after the administration of the infecting dose with  the usual daily diet of bread 
soaked in pasteurized Grade B milk.  At about 9 o'clock each morning the deaths 
for the preceding 24 hours were recorded.  No autopsies were performed on any 
of these mice, since our previous experience had indicated that only a very small 
percentage of our deaths was due to non-specific causes.  All experiments  were 
allowed to run 8 weeks. 
In Text-figs. 1 to 4 are shown all the twelve curves plotted for each 
of the four strains of mice, in the course of the 12 month period.  These 
charts may be compared with the corresponding charts in the paper 
already  referred  to,  I  where  the  curves  for  the  previous  12  month 
period are shown.  Text-fig. 1 gives the twelve curves for the Rocke- 
feller Institute mice.  It will be seen from this chart, as well as from 
Text-figs. 2, 3, and 4, which show the curves for the Bagg, Lathrop, 
and Little mice respectively, that the scatter in the various monthly 
curves is rather more than that recorded for these same strains in the 
preceding year.  The Lathrop mice, however (Text-fig. 3), remained 
the most constant in their response to the infection, showing about the 
same  degree  of scatter that  they showed in the previous  year.  A 
comparison of the  scatter  shown by the  different strains for the  2 
years is given in Table I. 
Although the degree of scatter is slightly greater this year than last, 
the various strains retain the same relative standing with respect to 
each other.  The Lathrops  and Littles, both  colored  strains,  show 
still a greater degree of constancy in their response to the infection, as IDA  W.  PRITCHETT  163 
TT1 
III 
~N~  o 
I  I  /~., 
I  I  I~ 
I  I  I  ~ 
III 
,,  L,  1 
'I  t  I 
li  Illl  \  _o 
Ii  ,,!  III 
Ii  ,~  t111  ° 
I  i~  Ilk  \ 
iillt 
ili/I  II 
i!"~t  I 
\  ' 
I 
p~p )U~D  d~d 
r.~ 164  PARATYPtIOID-ENTERITID IS  INFECTION.  X 
,  q  T 
,i  t  ~  ~ 
~  I,  I'  I~  fl  i 
.-  ~  ill,Ill 
~  ,  1!1 
III 
\ 
o  o~  oo  o~  o~  o  o  ~o IDA W.  PRITC~ETT  165 
I I I 
TTT~ 
IIt 
Z~ 
Ill 
I 
p~p  %u~ d~6 166  PARATYPHOID-ENTERITIDIS  INFECTIO1W.  X 
ill 
I  I  I 
IIT'~ 
"  r.) 
III 
III 
'  Ift 
fill 
ill  ~o 
tlill 
II~I  o 
III  o 
il II I/ 
i  lll 
~  o 
10~p  ~u~  d~d IDA  W.  PRITCI~ETT  167 
indicated by the degree of scatter in their curves, than do the albino 
strains.  The seasonal variation in the susceptibility of the different 
strains,  which is the source of the scatter in the curves, will be dis- 
cussed in another paper3 
In Text-fig. 5 are shown average curves constructed for each strain 
of mice from all the curves for that strain in the course of the 12 month 
period,  together with the  standard  control  curve obtained last year 
for the Rockefeller Institute  strain.  Reference to the earlier paper, J 
and to Text-fig.  6 of the present paper will show that these average 
curves  dose|y  approximate,  both  in  height  and  pitch,  the  similar 
curves obtained for these four strains  of mice last year.  Again the 
average mortality is lower for the albino strains (Bagg and Rockefeller 
Institute),  the two dark strains  (Lathrop  and  Little)  showing a  final 
TABLE  I. 
Difference  separating  lowest and 
Strain.  highest mortality rates. 
Lathrop mice (black)  .................................. 
Little  "  (dilute  brown)  ........................... 
Institute  "  (albino)  ................................. 
Bagg  "  (albino)  ................................. 
per cent, 1023-241t~er  cent, 1924--25 
30  34 
34  [  50 
50  [  56 
55  [  65 
mortality  about  13  per cent  above  that  of their  white  companions. 
As was also observed last year, the pitch of the curves for the colored 
strains  is steeper than  that  of the  curves for the  white strains.  In 
short,  for  all  strains  much  the  same  relative  susceptibility may be 
seen to exist that was recorded in the previous 12 month period. 
In Text-fig.  6  are  shown the  average  curves constructed for each 
of the  four strains  of mice this  year and  last.  It will be seen how 
closely the curves obtained in the second year approximate those for 
the preceding 12 month period, the final mortality rate for all strains 
being slightly higher. 
In Text-fig.  7  are  shown  standard  control  curves  constructed  for 
each strain from all the mice used in these experiments to date.  The 
standard  control  curve for the  Rockefeller Institute  strain  has  been 
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constructed by averaging the two curves obtained for this  strain  in 
the past 2 years, together with the standard  control curve originally 
constructed for this strain by Webster,  * which the two later curves so 
closely approximate.  The  various standard  control  curves given in 
Text-fig. 7 are based on the following numbers of mice. 
Bagg (albino)  ..........................................  1261 mice. 
Lathrop  (black)  ........................................  1306  " 
Little (dilute brown) ....................................  843  " 
Rockefeller Institute (albino)  ............................  1750  " 
The large numbers of mice of known age and parentage employed 
in  these experiments;  the repeated monthly tests over a  period  of 2 
years,  with  all  conditions  as nearly  as possible the  same;  the  char- 
acteristic  mortality  curve  of  each  strain,  varying  from  month  to 
month in a  more or less predictable manner,  and yet retaining a con- 
stant  mean;  the  same  consistent  differences between the  races--all 
these  things  show  clearly  that  these  strains  of  mice  inherit,  from 
generation to generation,  a  definite amount of resistance,  affected by 
external  influences,  but  under  constant  conditions  varying  among 
different individuals about a  mean which is characteristic of the race. 
Further evidence for this belief has been brought forward by Web- 
ster, who has shown that selective breeding of the most resistant  or 
most susceptible individuals in a given race transmits a greater or less 
resistance  to  succeeding  generations3 ,4 
SUMMARY. 
Four  separate  strains  of mice  have  been  tested  for  their  relative 
susceptibility to per  os infection with the Type n  bacillus of mouse 
typhoid (Bacillus pestis cavice),  300  to  600 individuals  of each strain 
having  been employed in the  course of  12 months.  In confirmation 
of a  previous paper, clear-cut differences ill the susceptibility of these 
strains have been shown to exist.  In general, the colored strains were 
distinctly less resistant than the albino strains. 
3 Webster, L. T., Y. Exp. Med., 1924, xxxix, 879. 
4 Webster, L. T., Y. Exp. Med., 1925, xlii, 1. 